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ABSTRACT ^ ^ = 

The findings of four independent s^ 

trends in science andengi^eeri^ StateS-ire 
presented in_ these : reports -The - first report -contains findings^ - - 
obtained-f rom institutions granting a graduate science or engineering 
degree and/'or performing at least $50^000 in separately budgeted^ 
research and develoj^ent (R&D) activities on es:penditures in^F? 1984. 
Academic R&D spending rose in each masorS/E field in 1984. The 
second report presents data on the eii^loymeiit of foreign scientists 
and engineers in U.S^ industry whicbzwas obtained from a tele^^ 
survey of 152 large firms (Fortune SOBl and^^ 
of _the firms-Utilized foreign -Scientists^ 

survey- of graduate S/E students and postdoctorates are ^d in 
the third reports In 1984 graduate S/E enrollment showed the smallesit 
increase since 1977. The fourth report the number of S/E 

doctorates awarded in 1985 was slightly greater than in 1984, but 
below the peak reached in 1972. Women continued to increase their 
representation among S/E doctorates, but not as rapidly as in the 
seventies and early eighties^ (ML) 
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this reponcontains the findings of tAe mUonotSmnceSo INSFa] Survey of ScienUfic 

qnd EngiMeiin^^ ot Universities and GoUegesi 1984; The^ survey wm moited to a 

rondom sample of approximaiely f(fO pniver^es^aM oi^^es selected from the ^ ihstituiions 
gronling o gradubje science or eiigineerin^ d^ree^mit^or perforfning^i ledst 1^.000 4n^jHi* 
niteiy bo^eted Ji^rd^ rad^eve^moitjA&OJ dcUwU^^tiinoles made by NSF for RftD expend" 
lures of nonrespondeni or nonsompl^ inshtumm reprea^hl^ toibl academic MD 

expendil4i^ jri/jscdJ IFY] iBSf EsUmotjss for FY's 1985 ond 1986 are based on Federoi dW^o- 
^'^^'.'^^^^^'v^" for HfrO Qdivities ot 

universities QniLcpiJi^^ mid onTec«nt trends in non^FMerollunding. AJtR®© expenditures in Kiis 
report i^fer lafY jpem^gg ^mis, and ddtq are given in current doJ/ars accept Mrhere specified is 
»>nstont 1972 dolia^^n the a!»ence of d refiobre^Re'P cbsTiJidex, thegross ndtidnoJ produi^ IQNP) 
'?^Plt«*priOTLd«fr<^r dew theJ^portment of eommerce is used to convert cuiteotdoljors 

to cointant 1972 doHoirt oiiciilated ds of July 1985. The use of the GNP deflator con only approximate 
changes in costs. 



HlghHgliti 

• Ex^diHv^ 6y univeraiBra^ajmi €oiie^4or K^ately 
budgeted research and development (RftQ) activilUn in^ci* 
ence and ehgineerihg are esUihated to rea^ $19.6 billion in 
1986, up g percent per year in real terms during lha 1984-86 
period, ^is upsurge results froin the rise in Federal R&D 
obiigatioiuLial9M ^nd 1^^ with increased fund- 

ing for ajgd em i c R &D acUiities from all other sbiutes. 
ReducUons anticipated-in-1986 Federal R^ funds, tew- 
8ver. Mfoiild have a dampening effect on 1987 academic R&D 
spending levels. 

V • lii 19BB, Fideral agmclM a^ cnqiei^ to pimdde n^dy 
tiiro-Udrdi of the total R&D support, about $6.8 billion, an 
weirapi^aasiud incre^ percent ih real ternu over the 
19B4totd^ot|Svibilllim^Support from ill hpn-I^eral sbor- 
cescom b tas d b jbo ncpwtodlo bumiie on the average of 
8 percent p^ year in^conE^t ^Dmlietweeii 1984 and 
^9Hl to a Inial bt appnwtoately laj billion. 

' • mm mtmSb 9en^ aMdea c^^ tntog 
mated to HIUqb in 1988. anmerage jnsrly^te of 

. rjMront la^Milim-dollv above tte iW43e^ of 
1Cke^l:^Bios*^^^ major jmttm of fliis iiwreaaeziin oome^ 
trtUD^R^nl^fffludei ^inieiilarly the NatiiHial In^hti^ 
bIiiad^X^«AM>:«^3q^^ ^ provide two^iuvb of Iheie 
fluids, or about $^ bllUqnu 

I • In iMi, ffie most r^mt year^i^f^d detail^ aci- 
demic R&D data are available, current-fimd expenditursi 



fqtsepariitely budgeted^R&Dectiviti totaled ^.4 billibn^ 
ru^jyjM^JteiiA of ^ta^^ expeiided nationally for \ 

research and^deveiopment.^ Tlie S-percent increise in uiiP 
versity R&D spencfoig (5- percent inconstant d^ from 
1^3 td_ l984 was attributable in large part to renewed real- 
dollar growth in Federal support. 

VI * Academic R&D spending rose la each major science/ 
ehgineenng {S/EJ field in 1984. Rates ot^owth^re^simk 
ilar tor eiigineerii^ and all sciences combined, betweeoJ 
{mcxnt aiid 9 percent over 1983 leveb. Themint ra^d spend- 
ing Wong the major M^eiice fields pccdrred its 
^^^'^''!9?^^^™^'j^!^ema^^ up 25 glitentand 
18 percent, respectively. GrowOt in R&D expenditures k^t 
pace with, or exceeded, die 1984 inflation rate in all fields 
except the social science. 

• 6tOTeirt^tude]g«Enditoi^ rcmiidi eqo^ 

ment totded $518 q^ion ixul96^juHjN^4if iSjw^ in 
constant libUanjover 1963 levels; and acoonntedior^^puw 
cehl of the R&D: total, similar to ^reidb«»_ya^^ 
ageiicies iqqflied nearly two^thifdi of tbeie fim& 

-• JS^andttnrn fttm^i^^ aoixiiinii for ^cOitlei jUid 
eqttipmqit-fbr-research,-deyetopinenty aiid iilitractbra 
amoanted to over$l^biHiwbl98C J^Mtgm |»rtidll (81 
percmtl of this total wariatbL^ejsdenoa^ 
scnirces (tf euppbrt provided almost nine^tentiis of total capi- 
tal ejqieiidittires. 
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Sources of Support 

: Separaiely budgeted expendituces-fdr Rib prbgrains in 
thejciences and engineering iolaled Siibilllon in 1984, up 
^percehl (5 percent in constant dDllarsj ovBr l^M leyeis. 
R&D spending is estiitialed lb reach $10.6 blUion in iS86; a 
rise- averaging 8 peTcenl per year in real terms during the 
ii84-86- period. FediBra^^^^^ financed academic RfrQ spend- 
ing rose 9 percenUn 1984 (5 percent in corislanl dollarsj to 
more than $5 biUion. art-indicator of renewed grbwih after 
|wb years of barely keeping^ pace with inflation. The aver- 
age annual 9-percenl real-dollar rise Jn- R&D dbligatidHs 
from Federal agencies in 1984 and 1985 provides reasonaWe 
a^^rance of cbriiiri spending increases throagh 1986, 
when-experidrtures frbrR Federal sources are lesrimated to 
reach^$6,8 bilKort (chart IjJ The 1986 Federal budget reflects a 

to universities for ft&D 
acliviiies, however^ j^hich would resuU in a leveling off or 
decline in academic spending Jijvejsin 1987.* 

Non-Federal R&D expenditures totaled S3.1 billion in 1984, 
ah increase of 9 percent over 1983 levels, or 5 |iercehl iii 
c&nslanl-dallar terms. Industrial support ($457 jnijlionj, 
although still accduritirig for a 5-percem share of total aca- 
demic R&D^spending in 1984, showed the most rapid real- 
dollar increase, 17 percent. This surge in industrial support 
is consislent with and Jarg^jy attibutable to the increase in 
levels of industry/university collaboration and paririer- 
shijjs during the past decade. The categories "institutibris 



*Na(ional Sciiehce Fbuhdaiidh. Nfbfidna/ PatfpTfTs of Scj^nrce and Techno/- 

"NaHqnal Science Kuondalion. Tedero/ Funds for Research and Deve/op- 
meril. risca} Years r IMS. and tm. Volume X.XXIV (Detailed Slalisiical 
Tiihlesl (WashinKlon. O.C.. 198fi). lable C-1. 



dvtn funds" ($1.3 billibri) ahdi all other sources^* (Sf530 mil- 
Hon). Avhich includes ribhprbfil fbuhdallons and voluntary 
health agencies, reflected real grbwlh of 4 percent each in 
1984. 

Fields of Science and Engineering 

-Grovvtit rales in 1984 R&D spending in most maj^ S/E 
fields^ither equaled or exceeded the 1983-84 inflation rale 
of 4 percent (char4 2). For the fbiirlh cbnsecujive year, the 
fasiesl increase-occurred in the compute sciences, up 25 
percent, followed by mathematical and physical sciences, 
uj3 18 percenUnd 11 percent. xespectivBly. The rise in com- 
puter science expenditures has consistentJy outpaced al] 
other fields, grbwirig at an_average yearly rate -of about 20 
percent over the past decade, fueled mainly by Federal sour- 
ces of support. Still, the ebmpuier sciences accounted far 
only 3 percent. -or $222 million, of tblal academic R&D spend- 
ing in 1984. En^neering fields showed an _8-percenj increase 
over 1983 levels. Jed by civjr showed a 

jiirnp of 21 percent. Engineering ejcpendiuires in 1984 once 
again .icceuhled for a l4-percent share of Jotal academic 
S/E spending. Spending in the social sciences showed the 
first current-ddllaT increase since 1981 but still failed to 
keep pace with inflation. 

Character of Work 

Academic basic research expenditures rose 7- percent 4n 
1984,-^a^3 percehi in cbrislanl dollars. Of the $5.6 billion 
expended ^n basic research, two-thirds was provided by 
the Federal Gov^ranient. Growth in 1984 Federal funds 
devoted lb fundaraentaj rissearch outpaced inflalibn for the 
first lime since 1981^ up 3 percent in real dollars over 1983 
levels (chart 3). Non-Federal support ($1.8 billion) rose about 4 
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pef4:ent in teal terms. Th« igp aiid 1905 Federal budgets 
reflect CDntiniUed real-<iollaf increases in academic basic 
researrh^ap^on^ averaging 7^ per year.' These gaiig; 
combined with ^^ivth ijt Jion-Federai funds and a teiatlvely 
low prbjeicied rate of infiation. should result in ^igmficant 
real growth in basic research expenditures over the 1985-86 
period.* 

: Higher educatiph expehditiires for applied research and 
^6y®'op*>'eiiit combined totaled ]S2.9 billion in 1984. an increase 
^^^2 percent ^8 percent in real terms) over 1983. This repre- 
^^^^^^"bsmntiai reai^pilar growth in such activi- 
ties sim^l98(LandJt^^ be attributed lb rises in support from 
both Federal and non-Federal sources. 

Reseircfi f ^iprnM^ 

Separately aasdemic RjfeD expenditures for S/E 

researcfajsquipmentiroin^current-fuh accounts were up an 
estimated 1§ percent in Id^ toapproxitnately $51B million, 
cbnsli luting a B-perceni share of tola! academic spend- 
ing, similar Ip the pbrtlon repHorled: since 1980; Growth in 
research equipiiienl spending exceeded ihe inflation rate in 
all of tJhe eight major S/E fields. Over phe-third bf the total 
^®^*^!^^^se in equipmehf expendilures^ place in 
P^y^*^ ^^^f'^^es.Te^eraliy funded equipment spend- 
ing grew aa impressive percent from 1983 to 1984 and 
accounted for almost two-thirds of the total. 
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_j* Nnjional Sdence Foundation. National Patterns of Science and Teehnoi- 
ogy Resources: 1986. op ciC 
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Capital ExptiRttteWi 

In additibii lb the S8.4 billion in ieparately^ jjudgeled Rftb 
expenditures, ac^^^ expended $i;2 bUliDn 

1984 for cipUij Investrneiit in S/E facilities and iquip- 
m^t for research^ deveibpmeiit, and instruction (chart 4); 
This is Jhe second j^secuHye year that capital spending 
has ibppedSt bijUon. a ieyei attained in 1983 fbr the first 
Hihe since pealcing ia 19:^9. ^onsideHiig the effects of iiifla- 
tipn. However; 1984 capital spending^was only about 80 per- 
cent bf the aibbuht reported a decade_aga*-the Federal role 
was limited, prbyidiiig a 12-percent share of th« tctal spent, 
compared to 27 percent in 1974. 



*Coiatant mz ddlafs are based oh the iihplid[price deflator for nonretl* 
J"^^]^ developed by the Bureau of Economic Anal^ii, 
IVrMrimenl of Commerce. 
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Oeiajled Statistical Tables for Academic Science/£ngi- 
ne&ring: R&D Funds. Fiscbi Veor 1984 will^ available 
early 4n 1986. For f uHher infbrmatjb^ omthe tables^ contact 
thefklUorial and InquiHei Uiiit. Divisibh bf Sdehce Renurces 
Studies, tel.: (202) 634-4622. 



inie h^tibnil Sdehce Fbuhdatibit (hSF) h^ TelepfaoAc 
Device for the Deaf (TDD) capability whiS enables 
''^^^^^^ y^^h heanng impainiienttb cbmihuhic^te 
withihe^idsion^f Perji^iiei and Mahageineit for 
toformation re!ating-lD NSFiProgratns. empimrae^^ 
or general information, tliis number is (202) 357^7^92. 
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Survey of 309 U J. Firms Finds One-Half Ertf ploy 
Foreign Scientists and Engineers 

this report presents doto^on the employment_df jdreifn scie^^^ A 
le'ephone survey mhducted in fune 1985 fjr (he NaAion!±Science Foundation [NSF] obtoined re^ism 
f^^^^ ^?9'^J'^l'^^^ 9^l W^- ?¥ewrvey mcluded the followir^ uduslries: 

Mining, consfrucfion. petroleum refining^ and extraction, chemicals/drags, primary and fabricated 
*?®'°'*L9ff*f^ «5"J^^ cpmmunicgtipiis equipment and computenii; eJectri- 

c(d tnochinery, aircroft/aerospace. other transportation equipment, machin eiy. ejectWcHahd 
lees, ehgiheering/drchitectu research and development [MrD] iabora* 

^^^^^:J^^ ^^PP^J^^^^^ l?J^'tl^.^^y_^ Bcieniist9 and engineers ivorJdi^ 

in Amerlcqn industry, the responding firrna employ about 4€Q,€^ scientists and englneen, dpproxi- 
"^J^^Jy.^^ P^i^^ ®f J^M«t^w/ einpto The firms iun^yed ivei'e not part of a statistical 
sample; therefore^ the data are liot ivei|^ted to repiesentjndlJdfidl e^ Thrbughotit the report, 

the term ''foreigner'* refers to a hbhAJ.S, citizen employed in this country. 



Higflligliti 

eign Kientisto or engineeni^£heir P^^^~ 
larly widespread in the chemical and drug industry (62 perr 
cent 0| finnsji die el<M:trohlcs mdusiiy [52 p^ceht)« and among 
ind^)^idait reieardi and develapmeht (R&D) labbratdri^ 
(72 percent). 

• Amerkali induitiy hii a stibstaiitial dependent on tot^ 
^9!?WP^yd?^J!^^^^ ^i^i^^^i^iA firnif empidy- 
ing jorciyiJ cljizens , jhey-accounted ^or^ayerage^gLperce^^^ 
of the science mden^needng(Si^]wr^ in addition 
id th^e foreigners; another 11 percent of ffie S/E employ- 
ment in the rMpbnding Hrms was of naturallzMi VS. citizej». 

* There were differences between industHe^ inthe jitili- 
^dot^of S/E wdrke from abrbacL Is the mpdiiding finiis 
that empicyed^foreigge«h A&se worters, plus TOtliralized 
U^&dti^^^oDrant«Lfor al»atone^fairdofd»S/E ^nx^og- 
ment _at commennaLRftD jaboratories, computer/electron^ 
ica finns^ and petndeum jeoctruiion and rSntag Bmi; How- 
ever. less than bhe-fourtb of the S/E wbrken in c^emicails; 
inetalir raadiinery/trans^ and mining were of fm*- 



• Oyer tvvtKthinls^ d^ fdreifflen hired had Jirevidtis S/B 
wDrk^qmtent»^^Jremabad^^^ werfr re»mt grateates^t 
fte time-flirfi^carrent^mph^^ hired them^ ^^erage, 
thr eiqieriemrf persimnel had been woridng as scientists 
and en^neen for five years When hired. 

^ Foreign wbrken had hl^ar thsia average lirasl of 
edncattjEiii^^ percrat held 8/B doctoratM oirapared ib a 
natiddil average of 12 percent tat flie 8/B fmk fitce. Abbot 



^ree-foiu'^ otaU^ die foreign ^anmml received their hi^ot 
level of S;^ training in the United States. 

• 0naverage^ina!iiirmsAat^employed4hem,i6reigners 
accounted for 8 percent of the scientists and- engineers Mred 
between June 1984 and June liK. They represented 14 per- 
cent of all iiewly hired sdentists and en^een In ffie elec- 
trdniira fiiins, 12 perceiit in ind^Mndent RSD labbratorioi, 
7| 

other industries combined. 



Introduction 



^o Matioii's reliance on inu^^Titibii for staffing fheS/E 
workforce^au Increased ^nit»^ df jihe U.S. 

S/E popufaticnjB liow Aat the .pr<qwii Bon^madeq|Mif fbr^gi 
citizens and naturdized \3J&. dtiasns increased irair-10L^w> 
cent to 17 percent betwe^ 1972 and iM2.^ Evidrace pota^ 
to an increase in the rale of natnralizatibn ito EI.8. dtizenr 
ship dyer the period* wi# nagrallze ! dflzmu: ina^easing 
fom about &^ercent of tike S/E wbrkerf iii 10^ ip ov^ IS 
pexcsntin-l^^Tbe^iflp^w^ In tihe jiropdrtidil at the S/B 
labor forcejnade jipLuf pctfeoig from^biwd fas focused 
attention on the utilization ^wtienis of foreigneraJn^ta 
country. In addition, the impaci of US. Immiya ttOT bms. 



linjdialiidtsdglBiMiB^SBtiM 



*F<ff adeiifledeiiayiis gfliei 

^jiN^inlSBtPti^ 
Natioiul SdoBcs FomHfattei^ftee^ i 
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Sdgnttrts flwf ft^twf« lSO« (Durfad TiUlw inJ Ctorts) (NBPSSWi 

nViiliiiiiioii.O.C..lSS). 
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which^^Wect the fl^^^ fdreip sciehllsls ahd^ngineere. 
has become aruiwu^ of 4:oncern Id pbllcyniakers. This repori, 
which includes information obtained from a jiihe 1985 sur- 
yejr of Employers in the private mdu5ltjf sedtdr, addresses 
the extent and magnitude of current employment of fdreigh 
scienlisis aiid engineers. 

Empioymtfit of Fcreigh Cttizeni 

Kfeny firms utih'ze foreign scientis^andengiiieers in their 
work fdrce. Employment of sucft workers was reported by 
50 percent of the survey respondents and was parUcularly 
widespread ill the chemical/drug industry (62 percent of 
firms)^^^4B^lectroniai» industry (52 percent), and independ- 
enl commer^bal RAD- labora*oHes (72 percenij (chsrt 1 j. 

Foreign personnel j^epresenlfc^ an averap of 9 percent of 
the total S/E work force of ail [he^urveyed firms emplbyihg 
them. They accdunled for 11 percent of S/E personnei in the 



®['^^**^nl*^_v^P'^^ equipment indastries' 

*:es|^nde"ts had «m fpreiym citizen utilization patterns and were com- 
bined into the "electronic" category foff purposes of ihis report. 
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electronics firms. 22 percent m the independent R&Qiabora«* 
toweSr5 percent in chemical/drug firms, and 4 percent in 
otfaer^ indtislries 4:01^^ 

RespondenlsJn one ref^on of the United Stales— the *'SU- 
icon yalley" area ot^rthern Califdrflia— Utiiize foreign 
workers at a much higher level than the average for the 
cbuhlry. The survey found that foreign scientists mA engi- 
neers were employed by two-thirds of the -SUicon Vatley** 
respondents. One-third of the S/E workers hired hy those 
respondent:^ between June 1984 and June 1935 were forei^: 

Prirnarily. the surveyed firms employ fdreigh workers in 
ihe followin^fieldst H electrbhics engineerings 

computer science^d enjpneenng. chemistry ^hd chemical 
ehgiheerihg. biology, biochemistry, and medical sciences 
(table IJ. : 

Approximately three-fourths of the emplayJag^ firms 
reported turnover for roreighers lb be about the sameas^fot 
0;S: clHzefS in cbmpirable positions. A majority of the finm 
alsa said that the same career opportunities were open to 
both U.S. and foreign citizens. - - 

_ Many fbreighers in the U.S,\ eventually become natural- 
ized; therefore, data on foreign t:itizeiis understate^ the par- 
licipatibn of those from abroad In the S/E work iorce: in 
firms that /employed fbreighers. these personnel accounted 
for 8 pen^nt^f total S/E workers, and naturalized U S 
citizens accounted for another 11 percent In sbme ihdusbies-- 



tabi« 1. Peroiiit df reifRliiding firms im 
forsign fcieiftiiti ihd S^iiieiun 6y_initiifiry and 

June 1985 
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29 
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23 
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24 
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mdependenj Jl&Q Jabora^ 

extraction and refining— ioreignera and naturalized- citi^ 

zehs accounted for roughly one-third or more of all S/E 
workers (chart 2). 



e&rt 2^ Fbreigiiand iatitcaUztfl O.^^cWzaiis 
as pireiiit dt seiijiM/f ngiAiariiig iiiffcfbrci 
in sMctM flntis by industry: 1985 
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Patloriis of Hiring FoAigh Scientiiito and 
EiH^iiMrit Jmi IWI-Juni 1985 

Alffiou^ onerlialf-of £e surveyed Jirms hiredJbreign 
scientists and ei^ginetfn. patterns ered by industry. For- 
ii^ien rc^ir^eni^ 14 perasnt of newly Utid saenBsto i^ 
en^eera in tbe elee^^ca firms: employing thenu 12 per* 
cent ill !]id^>eiidmt RftP liSmatinitt. 7 pendent in ckindcal/ 
dragJBrou, and 2 percent In iU remiiniiig industries com* 
btneal^in'-^w^en^ 

Jfest-^-percentj-of die Joreign^ penwnnel in^all totos^ 
tries, combed faadprevious wodc eiq)erience-at dieiimeirf 
betng hired. With an average of five yean in &e woric force. 



They were rndre likely to have beeii already e^mpjbyed ili 
the United States (80 perGeiitj rather than vyprkiiig ^^^^^ 
(20 percent j at the Umeof hire, Electrdnic& hms wer^^^ 
most Jikely to-hire experienced ku'eign porkers inst 
new graduates (75 percent versus 25 -percentj:.6enera^^^^ 
about twd-lhirds of hireSv both experienced and new grad- 
uateSvhad permaneiit resident status: when hired. Foreign* 
ers employed by indepehdeht R&D labbratbrtes :were the 
excer)tibii--^abdut 40 percent bf them were recruited from 
abroad.- 

_T^^^?^?'^''^z^*^?^i^y ^^ respondents^ appear to have a 
h igher i evel of e duca^onaL c^tainment than that qt tibe^/E 
work force of the United States; Overall; about 12percentXrf 
U.S. S/£ wbrkea? held Ph. D.'s, and 29 percent^ master's 
degrees;' whereas 35 percent of the foreign citizens hired 
by the respbndents held dbctbrates, and 2Sipercent, mas- 
ter's degrees. Apprbxiinately three-fourths bf these person- 
nel raceived their highest level of S/E traixiing in the United 
Stp^^s^ -- ---------- - ^ ------- 

: Ghemical/drug firms were the least Ukelyto hireioreign 
bachelbr's-level perabhnei (8 percent of those hired} and 
rnbst likely tb hire those at the doctoral level (75 percent]: 
electronic firnis werethereverae^bbut 55:percent:bf recent 
foreign hires were at the bacherbr'a level and IS percent 
^^L^<^9^^^' ^^>^ ^^^9!^ ^ P^^^^^^:^r'^ew hires by the inde- 
pendent jl&Oiabov^Uiri^^ere at the doctoral lavel. - 

the most frequent reasons ^venior hiri^giorei^work- 
ers were that they were:the most qualified applicants (56 
percehlbf r^pbns^}. and that there was:a shortage of quali- 
fied U.S. cahdidates j35 percent]. Nearly 9 percent of the 
respohdentl cited supenbrHpyeraeas tratii^ mbre:value 
for theaalary.Jmbwledge bf Tbreign martets, aiid satisfac^ 
ticmof EEOreqixitf ments as r^ffiRjns^f or hirtngioreign c^^ 
zens.-Qn the ot her- hand^ of 4ho8e firxna^at didLnot^hira 
foreign citizens, thi^e-fifths stated diat diere was a suf fU 
cient supply €i qualif^ad U«S. atiiens to fill their staff i^ 
ne^la withbut Uavii^:t6 hire foreighenii and ohe-fourih stated 
that they were not hired because bf the red tape and costs 
involved (chart 3). 

Fatur# Hiring Plans 

:: Most firms (71 percent) expected fbreighers tb be abbut 
same prbpbrtibh ^f hew liires between {uiie 1965 and 
^^^zP^'^^ ly^^- z'^vtf ftity^thii^ jiercent 
expected -ioraipi- l^ras-taube^t- a jower^ ^^^i?^:9°^!y^? 
percent indicated plans to increaae their fatring rate*^ The 
mbst commbh reasons firms provided for plans to hli^ f or^ 
efgnera at a lower rate were a sufficient supply of qualified 
U.S. citizens and the ahticipatibh bf dec^easid luring require- 
ments for sciehtista aiid engineers iil general thrbu^ June 
1966. ----------- 

Four out-of Jive^irms-thatempioy^foreignera wontdjot 
change dieir hiring^ pra^^oea^«-inuAie i 
dtires fbr the emplc^^ent of nonddzenaberame less ram- 
bersbme. There were virtually nb differences between 
iiidiistries. 



StadiUalTgbl») p^S4^| tVl^iimfliGiii;D:C.,10St). 
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Spbiitortliip of Foreign eitizons * 

Under jfie immigraiioji lay^m, fa^^ign-^^^^ enter 
the United States as immigrants (for Jegal jjernianeni resi- 
deiice] but who do hot have familial relationship with U.S; 
citizens drpermaiieiit residents^ ahtl therefore do not have 
entry priyileges, must be sponsbred by a U.S.: employer. Iii 
1984, twd*fif ths of S/& immigraiits fell into the employer- 
sponso^ipi:ategorVv The sponsoring employer ihtisl prove 
^'^^^'z9"?'*1l'¥^l^^ z?^''!F®? isJiat available for the job 
vacancy in order io obtain ^Jabor certification^ from the 
Department of Labor. The employer mast thenpetition-the 
Immigratidh and Naturalization Seivice for issuance of a 
visa to the wbuld-be immigrant. If the_ employer's petitidh is 
^PP^oved, the alien may the^^ 

Of the {iritis that hire tdreigii scieiitists ind ehgiheers, a 
majority j57 pert^ent) undertake sponsdrship of people who 
do Jiqt have^ Pf ^^^^^^^^ resident ^atus. Seventy-five per* 
cent of Jhe independentSUkD laboriBUorie^ ^1:^ 
electronics firms, sa percent i)f the chemical/drug firms, 
and 33 percent df the firn^ in the remaihing industries spbhsdr 
foreign citizens. TwcHthirds df the firms that spphsdr fdr- 
eign citizens pay all df the costs (applicatidh fees, legal serv- 
icis, etc.) -required to obt^dnper^ resident status, 
and an additional 18 percent pay partial costs. 



********** 



the National Sdence I^^^ Tele- 
phonic Device for the De^^ jrobj^ capabili^^wUdi 
enaUeaindivjr'^^als m^t^earingioypidrmra tq-(»m- 
municate with the Division of PeraonneLand Manage- 
ment for informadonielaflng to NSF prd^ams, employ* 
ment; or general information. This number is (202) 
357-7492. 
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Graduafe S/E ihroHment SAgws Smallest Increase 

Sinie 1i77 



This rsporr presents do tq c^sUecied in IheJVationql Science FoundatiQn's [NSF's] Survey of Graduate 
Scieh and i^l^ii^Hngz^^^nls ^nd ^srcfbctordtes^ 1934. iniQlfs ^re-bosed ^ i*fsponses 
from ail 325 doctorate-granting inalitations in the tfnited Slates and a stra t if i ed random sampie of 
!he |f3 fnstitut^ons^ Mrflh one^r more tnasteT*S'ley^ end ehgiheerifig IS/E) 

fieids. Data are believed to be accarote mthin ± 3 percent ot the 95-percent confidence levei: 
Hespohses were reciwved Jroin 93 perc^ of the depprtmeiits surveyed, and estiniates for nohre'' 
spoiise indc^ up iess than S^per^nt of the graduate S/E total shdivn in this report. L/niess dthenvise 
specified '"graduate S/E eoii^inient" includes all students enrolled either full- or part-time in pro- 
grams ieddihg to graduate S/E degrees. 




Highilgllii 

• Tbe ^tiiiiated 415,000 S/E graduate studeiitt aiirbUdd 
in alLiiistitutiom sf jUgher^du 1984 repre- 
unted-dmost naidiange from the J'nor yeai.-VaHqusJac^ 
tors which have contributed to the slowdown in enrollment 
growth are expected to continue, and ah Increase of 1^ 
than 1 percent is estimated fdrf all 1985 graduate S/E enroll- 
ment By eoiitrast, the 1977-83 yearly increase averaged 2 
perceiit. The oirreiit leveling off follows the geiieral slow* 
down in the rate of expansion of academic enrollment at ali 
levels. 

• The Leveling off in overall graduate B/E enrollment 
4)ccurred primarily as a result of smaller enrollmem among 
fbhdoctdrate insUtatidns coupled with a slight _^dp in the 
diirbUment growth rate iii dbctprate^ahting iiistitutidns. 

Cra^Ate engUieeriiig enrallmeht roie by 2 percent to 
^»at-95^4njl3a4rra Spen^itave^p 
^owQt mb Jbetween t^-ood i96SL^raduate sdCTCB 
ment was virtually unchanged from iM3, after an average 
increase of 2 pen^t per year during 1977-83. 



DOCTORATE-GRANTING INSTITUTKWIS 

L •^(^Ldute S^^^ucdlment in ddctorate-grmtlflgjiiititiH 
tionrreiriied^86S,000 jn-1984r 4ip 2^perqmtiront 1983> TUa 
oompareeto a-3'petcent^ayerage^anB^id .gtowfltTate over 
fhepreviotn dryean; TUs ^owffi^Slecta a l-pe^mt Ae 
4ii ffie niimber of stiideiats enrdll^insll ttme and a ^Mme^ 
increase inpurPtinina diibe I^B^cpnyMred tdaveragaaiiiiii^ 
rates of iadroiie of 2 peitmitlnd 4 percant. re^pect iv e^, 
during 1B77-83* / 



• Among individual S/E fields, full-time graduate enroll- 
meht in cdmjputer science continued to increase at the fast* 
est rate. The 9-perceht t_iicrefi»e from 1983 to 1984 repre- 
sented a sharp reductibii from the 14-perceht averap atuiual 
iiicrease reported 4li the 1977^ period. In view of the slack- 
enii^ 4if Ihe growth rate4tvtotai^/E^rDUment, however, 
the 1983-84 increase tndicatesJhat4he marJcet for computer 
scientists is still relatively ^tronq^ Graduate engineering enroll^ 
meht growth also slowed^ from a 7-piercent average annual 
rise betweeh 1977 and 1983 to 2 percent in 1984. 

• The number of wbmeii enrolled full time grew by 2 
percent in 1984, a rate of growth that was abdtit diie-half the 
4^percent average o[ the 1977^83^period. Thenumber of men 
rqse^by 1 percent, equalling the rate of the previous six 
yea». _ _ 

• Full-time S/E graduatelstudehts receiving their primary 
suppdrl from the Federal Gdvenime^ increased by 1 per^ 
^f^j^epeatiiig the grdwtH rate of the previdus year, ll^e 
48,000 tdtd reported f^dr 1^ is 19 percent below the 1980 
peak of nearly S^OOO.^ MSF and^^adqtial ic^ of 
Healdi (^^^1 were pnmartty r^pon 

grbw>Ji, up 4 percent and 3 percent, respecdvel^J'uil-tinie 
S/E graduate students receiving their main support from 
their ihstitutidns rdse J)y 4 percent, and from dtheriU.S^ 
sources, by 6 perceiit Decreases were repdrted in self and 
toidliy support (1 percentj and foreign suppdrt categories (8 
percent). 

. * All supped categories (research assistants, teaching assisl? 
anti, etc.1 except "offier typM of support" showed slight 
iscTeas^ in 1984. Tlie i-perceht increase in thenumber of 
felldwgy^ and traiheeshipi awarded was the firat growth 
iiiloel977. 
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:• The ei.ttM foreig^^ atudenls enrxjlled full 4im&4n fradu- 
ate S/B prbgrafiia in dbctbraie*granting insUtations in 
re{>re8ented a 2-percent increase^ do^ considerably from 
their S-jjfTcem rise during the 1977-83 piariod. The 

ntimber of U. S. citizens rose by 1 percent. 

Totil Sraduati SM Enroiimvnt 



lion s Cehler for StatisHcs (GS) also shbwin increase of less 
than 1 percent in tblal graduate enrollment; 



total graduate earoliment in S/E programs In all institu- 
tions in thelJnited State^ift fall 19844s estimated at 415.000. 
virtually the same as in 41983^^(^^^ 1).* A slowdown in the 
Late bf graduate enrollment^row4huwa&also reported by the 
Cdunoil of Graduate ScAods. which shawedaslight^tecUn 
in 1984 in graduate enrbUmentjn all fields at master's-^iranting 
institutidiui andaii increase of 1^ than i percent in doctorate^ 
granting^iiBUtutibr^^^ of enrbllmehtjdmbst 

unchanged from 1983.« Data from the Departihehl of Educa- 



'**^»a'^P^l'«^e^^^ Is significantly btrser than 

ihe apjparenj grewih raie In loiai graduate S/E enfoHineni from 1983 to igiM. 
umverscdata presumed in thii report shduld be used with cauHqh. 
■CGS Cbmmuhicdtbr. Spedat Reporl, Vol. XVIII, No. 2. February IMS. p. 6. 



Clart 1. Sridnati infolMmJnJ^^ and englntirinii 
w ai insniuiMt 

(T?KW8i«Jt) 
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FalMimv Qnduato Studaiito iii Doctorate 
institutiohl 

_ The remainder of this reportjcqncentrates dri fuli-tlme 
graduate S/E erirollnient in doctoraie--grjinting mstitutidns, 
which comprises 59 percent of total graduate S/E enrdll- 
mem injall institutions. 

The graduate students enrolled full time in pro- 

grams ieading-laa^ master's or doctorate S/E degree repre- 
sented an increaseo^l percent over the 1983 total, com- 
pared to nearly 2 percent in Jhejjuraber of part-timers. 
Both p^oups showed substantial declines^ from their 1977^ 
average annual growth rates of 2 percent and 4 percent, 
respectively. 



S/E FIELDS 

Although fuH-time enrqlhn^^^^ in most S/E fields was up 
stightly f rotn the 1983 levels, the^ates of increase were sig- 
nificantly lower than those of the l§77-84period.Engineer- 
iM^nrdU^eriJ^ w^^^ showed an average annualgrowth-of 
^dP^***?^^ Pver the previous three years, rose by only 2 perr 
cent in-19W^In the cdmp the 1983-84 growth 

was 9 percent, comparod to 14 pe per year from 1977 
throi^ 1983. Only in the j^al^lences was an actual decline 
reasrded— 2 perjent—^xin tinning a drop which began in 1981 
(table 1). 

Ilie slowddvm en^eering enrollment g-ovrth 

maybe partly atteibutable to the declihihg rates of ^ow& 
b ^e JiumbfTjayoreigne enrolled. From 1583 to 1984, the 
number of foreiipt^adaate engineering students increased 
aj inly about one-hdf the 3-pe^^ rate of U.S. 

citizens. As indicated below, about 4wo out 49f every five 
graduate students in engineering in recent years have been 



nbbl. FulFtim griduati ftttjiim/^^ 

in doctorali-gninttiig liistttutions by field: 1984 
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P^?!?3aSu ?Uizen«; however, the prdpbf tipn has decliiied 
sllghily since 1981.^^^ Society fpf 

Engineering Education, andergraduaie enroil tnent iel t by 
neajrly 3 percent in 1984; primarily in^jfa^ireshman and 
spphoiiibre classes.^ Graduate engineering enrollniLeiit may 
therefore level off or decline in the next few years* : 

the patterns of growth by field differ significahtl^ fir 
nieii ?md women. For men, computer science was still the 
fastest jrcwinglieid^^up ll) percem siiice 198^; for womeh. 
however, engineering showed 4he highesl l9^->6^ increai^. 
up 7 percent. Both of these ''ates r^presentsharp declU.^ 
from the 1977-83 period, when the number of men enrolled 
ill graduate computer sciehoe programs grew at an average 
annual rate of 12 percent and the number of womeh in 
engineering rose by 16 percent per year. 



SOUReES AND TYPES OF SUPPORT 

The number of fuU-Hmegraduate students re^^ij^ttg their 
prirrary support from the Federal-Gavernmentjncreased 
by 1 percent from 1983 to 1984. theiame rate as the previous 
yearvafl average annual decline of 4 percent from the 52i90d 
in 19M. Growth ia grad by NSF {4 

percent] -and iJIH (3-percem^^ most of the rise 

in the federally supporJtedgrad^ totai. the larg- 

est relative growth. 6 perccuit« was-reportedin sludenU^u^ 
ported by "other U^S, sources/* including industry ^iidnon^ 
profit ihstrtulibiw. These sources, however^ still accounted 
for only about 7 percent of all fulktiihers. As in earlier 
y^^J^ J^l^i^u^^^n funds supported the largesLhumber of 
^radoam of every five. 1%e number 

relying primarily on^elfjBDd family sujsport declined 1 per- 
cent; the first drop since those 4receivi^4helr 
primary support Jrbm foreign sources showed an 8-percent 
decreaM in 1983A : 

liie number of graduate students relying 6n fellowships 
l^^^^^^z^i" ^i^^i^d opiisecu iiudtutibiiil 
fellowships and^thmp&iro^ other U.S. sources acxoiintii^ 
for moat of theincrease^Stodeiits holdltig^t^ fuiided 
fellowships dedlnedslighdy^ with increases in die ^umber 
of NSF and NIH fellowships offset by xlecreases buUiqse 
supported by other agehaes* The lat^^^ data on Federal 
support for fellowships and train Indicate a 6-pen:eht 

^l^f'^:^^^!!^ ^i^PiU^J^b^ for fellowships and trainee- 
ships fronLl9M to 49M.*t^ in NSF^uppbrtiBd fel- 
lows reflects a 38-percent rise In the amoant budgeted for 
feliowships.* 

J Research assistants showed the liEirgest relative ino'ease; 
5 percent over the 1983 figure. This increase is consistent 
w^dt^^percent cdns^^^ acadeinic RftD ex- 

penditure from FY 1963 to FY 1984.* Major growth came &om 



^^'Efigimri^ EnroUiiienta. Fill 1014." in E^gineeriog Edueatioii. VoL 7S. 
^^bilolnl:8dfl|lcw FedmiSappoii to tTnlveriiii^ Caflipl. 

Olid sdi^ iite^iofri 

unpiiMlihad asta. 

: 'WrtoiMil Bd y F oandstiPii^Bgti/jfcatliiiijf jatteatg of j^pp^pfftaoB 

toiteOD^wfiiwi Ywiars (Wjaiiijitdft.D.a, %m$h p >^ ^ — z: 

Fteii^Mr ISM Pot^ SwMaA rMm]{ta prwlfWsilil^fia D.C, 1SH1; 



hbh*Federal sources, with smaller growth in federally sup- 
poHed research assjstahtships. basis of data pre- 

sented in the FY 1985 and 1986 budget dpcumehls, the num- 
ber of NSF-suppdrte^^ research assisjanls is expected to 
level oft^er steady growth si nc^^ 1981/ As in previous 
years. almosLall teaching-^ of the total 

reported— depended primarily on institutional funding (chart 
2). 



'^National Saence Fbuhdalibh JiJ8[(i7rcQ of Apprbpriotions Jo the Cori- 
grcM, ^•^sco/ Veor 1985, p. 17, and Fhcal Year 1986, p. 20, op. cil. 



Chart 2. FuH-ttmt jndoitejde^ snroHniint 

by soum and tf pi si niajer lupport 

if f iwrei of rtaisr supjMrt 
Average annual jMrcent change 
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CITIZENSHIP 

- Aithoagh-the total mimber-of ioreign students ciqntinued 
to rise, the i983r84 increase of 2 percent veas well below the 
8-percent average annual growth rate over the 1977-83 pe- 
riod. By cdmparisbh. the 1983-84 rise in fbreigii ehrbllrneht at 



Ciart 3. FpTilgn full-timi tnduiti iciinw/ifl^^ 
ifirifflfneilt In doctdritFgif ntiifgjn^^ 
as i pmiiA of totil by ffM 
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all levels of higher education in all fields was less thah l 
Pj^cent. Factors contributing to the 1S^3^ reduGtibii iji the 
rate-of grawlLinciude the^trength4:if-yieJU^. doUair. which 
has made it more costly. for fareignersib ommio the-l^ited 
States lb itudy, and the decline in oil prices^ which has 
reduced the foreign exchange: available to the OPEC obun- 
tries. These nations accounted for 21 percehiM the fdreign 
students enrolled in American institutidhs of higher educa- 
tion in 1984.* Foreigners were more heavily concentrated iii 
graduate engi^eeritig^ pr^am^ 4ha> were U, students 
but were underrepresentedin psychology^nd^he life and 
social sciences in comparison to their proportion of total 
graduate ehrbllrneht (chart 3). 



*THis prbpbrlibri represents a sbaip decline from the 24 peraihtiii ISIB/il 
and 26 perceni in^l^ Insiltiiie of jnte^^ EducaHon^ Op«i 

boors. J 963/64 tNew York: Institute of International Education, 19B4), p. 23. 
Open Doors: 1964/95 is currently in press. 



******* 



Detailed Statistical tables for Academic Science/£n^*- 
heerihg.: Graduate EhrbJJmeht dhd SuppjDfi. FaJI 1984 will be 
available early ihi:1986.:Fpr further iiifdrmatidhjph the ta- 
bles, contact the Editorial ^nd InqumosjUnit. Division of 
Science Resources Studies, tel: (202) 634-4622. 



The National Science FoondaBon (NSF) haa Telephonic 
Device for the J3aaf [TDD] capability whicli enables 
individuals: with hearing impairment to communicate 
witli the Division of PeN^nnel and Management for 
information relating to NSF prdgrains, employinetft, 
or general information. The TDD number is (202) 
357-7492. 
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Output of Spienee anig Engineering Doctorates Stable 
in 1985, But Non-U.S. Citizens and Women 
Increase Their Shares of the Total 



_Pl^_^^^^y PlA^^*^^^^^^ annually by the Nqiiph^^^ Council for 

the National Science Foundation, theNational^dowment fpr^eJiumanU^^^^ of 
HeQlth. dfid tlie DepdrtmenI of Etiucation V Approximately 95 percent of the lSBS recipients of the Ph: 
? The dcrfe base ql»a 

includes: some information on nonreapondents tiiiat was obtained from public sources: RecipienVi of 
finNprdfessibndl dc^es are riot ihci^ (UieM.D. d^ree. for example). 



HlghllfHti 

* The nam5er of sdence and engineering- 4f^^ 
ales awarded in iSSS^iO^SS— was sligfatly^eater thmin 
ISH and? percmt above ttie recent low paint in 1978;: AlSo^ 
S/E ddctoritei have been increasing^ Uie 1085 total was atill 
4 percent below the peak reached iii 1972. 

- • Non«U^4Hti2e^earM 4,8» S/E doctorates in 1985. 
an increase of '^pBi^ni over 1984. They received 28 per- 
cen] of all S/E doctorates awarded in the United States in 
1985i up from 25 percent in 1984, and more Jhan in any 
preyious year. Most of these hbh-U.S. citizens. 81 percent in 
1985. held temporary visas. 

• The number of eilghlmrijig ddctorates was in 1965^ a 
gainot 9percem over 19m. Both U.S. and libn-U.S. citjzehs 
coiUribut^ilo the increase. The 1.730 ddetoral degrees 
awarded to foreiff^ citizens 4n-1985 represented a new hi^ 
level for this group. AarpercenLincrease for JU^citizens 
was their s«n>nd ransecutive inoesieffiOT jm rimost unbro- 
ken series of decliim fbJIbwix^ a peak reached Jn 1970. 
Over the 1970-85 period,: Qie number of ehgiheering doctor- 
atpi awarded to U.S. dtizeiii fell by bhe-halfi and tbei^ 
s&re^ the total in this field declined from 74 percent to 4S 
percent* 



z i^i^^ i^unilm^of scie^^^ 15.090 in IQ^j 

sUj^y lewJthan-in lOM.^^^ earned 3.120 

science doctoutes,^ an aU-timeJbi^ increasing their share 
from i7 percent in 1978 to 22 percent in 1985; l}tenamber4Dl 
U^S. cidzehs receLviiig idence doctorates declined during 
this period, a result of fewer awards to U.S. malM. 

• S/E dbctpratea were awarded to foreign ciUzens from 
more than a hundred countries. Aii iiicreasihg share of the 
recipient are from 4mnnles in East Asia. Cdiuisteiitly since 
1^. over one-half the East Asians were from China, indslly 
from Taiwan * 

z Women continued to increase dieir representation among 
S/E dbctbrate recdpients^ but nbt as rapidly as In the seven- 
ties jLnd eariy eighties. 111^4^650 d^ees earned by women 
in 1^5 were biily 2 percent more Qiah in 1984^ significantly 
y^^^z^^verag^annual Incre of about 6 percent achieved 
during the preceding lOLyears. I&1985r W^ l.im 
more_&^ dixrtoratu dum^ial^^^ 
135 fewer. The net^ffect of Qiese dtvergentirendsliarbeen 
ah increase in t!^ proportion of degrees awarded to womeiq 
from 19 percent in 1^8 to 25 percent in V«5. Over the yean 
women have eariied t>ver 60 percent bf their dc^ees in 
psychology, life scieiices. aiid social sciences. 



* Addttioiiil inromstidii Is i^libli Hdm the NiHdnil RjMasrdi^^wji's 
aimusl^ublk»ydh seH«s. Summ Report: Doctonta Rec<p<enbi from tJS, 
UniveniUtB (Washington. DC| 



'^mo^mpondsn^^^ SML**P^iaa^wsiJhelrorant^ 
P« >^iow ipg s ctssT <asHnctlon to bo mMio boiwton ths Pooplo's Sopttbltc 
of GMn Hid TUfiot BiSid on grmsniBiddfoBH ind ii^hKa^^ 
hdwovsr. it is boiiovad thai most of thoso rospondonts aro from tsiwan. 
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Overall Traiidt In Doctorate Productidn 

there have been Sree distinct phasec in S/E doctorate 
productibii dttfing the 1960*85 period (chart 1]^ Dramatic 
growth marked the sixties with increases for both iheii and 
wpmeii and for both U.S. and foreign citizehs in number of 
degrees ill each of the major fields. The annual htimber of 
^^i^i^cjar^ jpa^ rose from 6,260 in 1960 to a peak of 
19,(^4n4|^2, anin^ease of -over ^oa percent. I3ui1ng4he 
second phase«-«^i(^ covered most of the seventies, th^ total 
number of S/E doctorates declined to a low of 17,050 in 1978. 
reflecting the rapid decrease for male U.S. citizens. During 
the third and: current phase^ Jains in the number of dbcior- 
atei awarded tq women and noh-U.S. citizens have offset 
the c^ntiiiuing decline for U.S. male recipients, gradually 
producing by 1985 an overai! 7-percent growth over the 1978 
level. 



Chart 1. Long-timi trends in doctorate production 
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The annual production of engineering doctorates has 
increased by 31 percent since 1078. Hie 3.165 dbctdrates in 
1985, howevertiromiiii^ below the peak productibh of 3,500 in 
1971 ihd in 1972. Vnthin wieiice fields, natural sciences are 
M^^^udsyf, v^e file iCM^bdi and behaviondiieldf are decfeii- 
^^d^^^tund Riemss^inedlO j^ercmt to^each 
9,^^ wliiie ftodai sod belmvtoral sciences decUnedJ)y^ 
percent. Changes for 8/E fields since 1978 are summarized 
4h table 1. 

Bbctond eSmattro toSe United Stetes brotinued to a^art 
.increasiQg nttmbers of fore^ dttzens. Hie most rapid growffi 
In S/B ^tbnites earned by hbn-U.S. citizens bohimd in 
the iixttM and earjy ievehUiM when awaiids to thiji group 
increMMl frcm 9W more than 4,000. After declining to 
iess thin 3,MiO in 1978, (he numberi have again increased 



Tabs 1 . Sclahca/ahglhoarihg (S/E) doctbntas: 1978 and 1985 



Fisid 



Total S/EdsgrsR: . 
AJI sciences 

Natural science 

Physicai sciences 

uifiln^ 

Mathematics 
Cbrhputor science 

Sdciil if^ tMHtavTdral 
sciences 

Sxiai sciences 
Psycholbgy 

Engiileeflhg 

Nan-S/EdegnHS 



1978 



17,048 



14.625 
8.562 



3.234 
4.3^ 
838 
121 



6rC63 



3.008 
3.005 



2.423 
13.827 



1985 



18.255 



15.090 
9.408 



3.531 
4.877 
689 
311 



5.682 



2.607 
3.075 



3.165 
12.946 



Change 



Nomber 



1207 



465 
846 



297 
508 
-149 
190 



-381 



-401 

20 



742 
-881 



3 
10 



9 
12 
-18 
157 



-6 



-13 
1 



31 



SOURCE; National Sdinot Foundation 



ripidiy, particUlirly in tlw lait^three years. In fact, this 
increase was more than sufficient to account for the^dwth 
in S/E doc torates; Ae increase of-l>4404nioreignjecipienti 
with temporary visas since 1978 was greater than the increase 
bfi.2d0 in all S/E dbctorates. in. 

Foreign dtizehs earned 4,850 S/E dpctbratM in 1085. almost 
10 percent more than ih 1984, and about 21 percent of total 
S/E ddctoittei in 1978 (chart 2). This share, showiiig a defi- 



Chart 2. Shares cd doctoratta aarnad by non-U.S. cttlzans 
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nite upward trend in the last five years, reached 28 percent 
iiliSaS. 1 _ 1 : :: _ 

The iiicrease iii the f breigh doctprales since 1978 follows a 
substantial increase iii thejiumber of full-time foreign S^E 
graduate students since 1977: 493 percent for sde^nce and 71 
percent for enpneeiiKg be^een^faU 4977 and 
trend suggests even more foreign doctorate recipients in the 
years ahead. 

Most foreign doctorate recipiehis have temporary visas, 
which are relatively easy to obtain and which normally grant 
them permissibh to^remaiii iii the IJiiited States biily while 
they are students. This g^oiip constitutes ^n increasing pro- 
pdrtidn of the non-U^^recipjent5.^&M 

^^I^^J^!™^ ^Fl^^P^'^^^z^^^^^^ incremd in each 
y^ar^nce 1978;^irom^.5b0 to 3,950 in i985. During the saiae 
period, the number ol S/E doctorates earned by hon-U.S. 
permanent residents declined frbm 970 to 900. As a result, 
the prbpbriibh of foreign S/E dbctbratesteceived by tempo- 
rary residents rose frbm 72 perceiit iii 1976 to 81 percent in 
1985. 

Field dUtHbutlon. iMDr non-U.S -engineering Jias 

b5«n4he primaty^w|oriield^inc has repre- 

senteda growing proportion of the awards to ncn-U.S. citi- 
zens since that time. Ah upturh in the last two years has 
restored the number of U.S. citizens earning en|iheerihg 
dbctbratis to the same level as in 1978; however, the dbctbN 
ates earned by hgn-y.S. citizens hava incteaMd 
7-year period^ 58 perCMir iKMn WW^^ 
beginniitg in 1981 ^drantinuing4hrou^ 1985,.iuu^8L ^d- 
zens have received more dian oite-faalf of dte ens^neerin^ 
doctorates, in 1885, non-U.S. temporary residents received 
47 percent, jsnd noh-U.S. penhahent residents received 10 
percent b| the ehgineehng dbctpratea. 

The engineering diwripUniM attractin^^ ^i^<^:9^*y^! 
citizens iii 1985 were 4d€^c^eljN^^ 
and ehemicd enginraHnf^ Foreigit citizens 

earned between-48 percent and 67 percent of die doctorates 
ineadi ol these four disciplines. Other engineering special- 
tlM wifii hi^ propbrtibhs of dbcibratM awarded tb iibn-U.S. 
citizehs iiudud^aeronaudcal/as^ com- 
puter, industrial, aiid bcean eiigiiieeriiig. Representation of 
foreign citizehs was considerably lower in some ^nginecfr- 
ing speciaitiesfin bioenf^neering, for example, they earned 
27 pe^rcent-of 4he^doctora^ - - - _ : 

Foreign citizens also earned relatively large shares of the 
1985 doctorates in mathematioi (43 percent], cbmputer sci- 
ences j37 percent], and agricultural sciehcea f37 perceiit), 
but only 17 percent bf Uie doctorates in the radii aiid behav- 
ioral sciences, Ind 14 perceiit in biological sciences. T^^^ 
have iiicreaied their shares substantially in mathematics 
and romputeradOTCw^rtnwlfiCT -- -- 

The totaLnumlwrof science doctorates has increased by 
465« or 3 percent, since 1878. There was an increase of 800 in 
noii-y.S. ddzens^ith tempbiary visas; while the number of 
U.S. citiiehi and: hbh-U.S. permahehi residents declined. 
As a rosult, the share earned by hbii-y.S. tetnpbrary resi- 
dents increased from 12 percent tb 18 percent, permanent 



residents declined frbm 4.5 percent tb_4.0 percent* aiid U.S. 
citizehs deciihed from 83 percent to 78 percent. 

Support for ddctbfal study. Fore4gii-gr^ 
more likely thaa U.S. cUizenaLto_qbtain- tte primary sup- 
port throughx^earch and teaching assistantships (chart 3). 
Sixty-one percent of the foreign recipients versus 47 per- 
cent of the U.S. citizeiis received their primary support 
through these sources. !r bart. this reflects the limited eligi- 
bility bf foreign studeiits for direct U.S. Federal prpgrains, 
Thbse with tempbrary status iiiay also f^ce restrictions on 
employment in 4he UnitedStates J^cause of visa limitatioiu 
or 4an^age^ifficuitie^8^and-eure Jess likely to have working 
spauses. Family contributions were a more frequeht pri- 
mary source for foreign dtizens than for U.S, dtizehs. Maiiy 
I10I1-U.S. dtizens with tempbrary visas relied bii "bther" 
sburces^ which in ihbst cases was stippbf t frbm their home 
cbuhtries. 

World regions. LL S^univeraties^av^rddoctorabs to stu- 
dents from more than a hnndred different countries. For 25 
years; East Asia and West Asia have eacli provided about 
one-fourth of the foreign redpiehts, but in the last four years 
and particularly in 1985. there has been aii increasing prb^ 
pbrtibn frbm East Asia.^ Ambiig those iibn-UJ|. dtizens who 
repbrted their cbuiitry of dtizusnship in 1985, 32 percent were 
frbiii East Asia and 24 percent fr^m West Asia. Ilie recent 
increases Irom^East Asia have been provided primarily by 
China (including Taiwan) and Korea, with increases bf 76 
percent and 145 percent, respectively, since 1981. Doctorate 
redpients from Iran reached la peak of 280 in 1984 and dedined 
by 2d percent in 1985 (table 2) 



Tibto 1 tMdhiff of terelgn^Mztitt 

recohring tctonca/anglimring (S/E) dictoritis: 1985 



Total : 



Chira (including Taiwan)' 

India 

I^m 

Iran 

Canada 



Egypt:::.:........... 

Mwlcoi. . . . . . . 

B^itond^...^:.^^.::.; 
Jajwi; Okinawa, Rykus . . 

TtaHaiia..... 

Othsf countries .:::.... 
(^ntryn(rtr^)brtid — 



S/E do ctoratss 



4.847 



792 
453 
316 
225 
147 
105 
100 
100 
99 
95 
93 
1,8^ 
519 




*NsddfiB S^cmsi Poundation* Aaidemic Scienra/EngiiiMriiQ: drodoaio : *Tha oountrtes providing moil rad|rients (ram JBait Aaia wera adna tindod- 
EnnUmut and Support Foil im (Dolailled Sialiiticil Tablot) (Waihihatdh. ing Tiiwihl. Korea. Thailand. Japaii. iiid Hong Kong. Thfi prtndpd ooontrtoa 
D.C.loae). from Watt Aaia were India. Iran. Iirael. and Turkoy. 
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Chart 3. Primary soorca of support In gratiuita school of scianca/anginaaririg dbctorata raeiplants, by citlzahship: 1985' 
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Baatdodoral iocitioii* Foreign citizena do not necessarily 
leave tSe UnitedjStaUw upon receipt of a doctorate: f rom a 
U.S. inadtatioii. Temperary^yisas may be renewed tinder 
oertila condiUpiii. Of Oxwb S/E recipients iii 1M5 repdrtilig 
deflolte donunitmaiits (a fjgned contract or aitnilararran^ 
metiljjind escpecteclJora^on at^the time of^g^ 
percent of ^eij.3. ctBuns^^Oi percent 
zens on permanent: visas, and 54 percent of those on tempo- 
re visas expected to locate in Qie United StatiBS.* For the 
latter group, equal numbers had cbmmitmentUbrpostdbc- 
^ral study as for implbymeiit, abbiit 600 each. Recipients of 
dix:ldritei in etigUieeriflg reported higher rates of definite 
cxinunitmenti jmd^ex{m in United States 

thu tUd4b» scirai» doctw^ ^fl^J'^ ^^^^^'^^S 

P^'^^^^iP^J^*!*.^^^'^ ^ P^^®°^ ^^'^ non-U.S. 
ct^enion pemanant visas, and 03 percent for those with 
temporaiy viaaa. 

•Pflrtl^pMfen of Wonioii 

r -tta incraaaing participation o! womin, both U.S. and 
noB*U.8. dtisana, oihtintiM to be one of the most significant 



developments in hi^er educatix)n bver the last 20 years. 
The propbrtioh bf wbmeh earning master's degrees (S/E 
and hbh-S/E cbrabihed) exceeded piie-half of all master's 
degreei awarded in fte Uiii ted States for the first time in 
1981, and they exceeded one-half of all bachelor'j^degreea 
inl982/ The proportion earning S/E doctorates reached 25 
perc^tip ia95 (charUj. ^ 

Women earned 4,650 S/E doctorates in 1985, bhly 2 per- 
cent more than the previbus year, but 40 percent ihbre than 
in 1978. During the last seveii years wameh increased their 
annual number bf S/E degrees by over 1>300, while die iiuinber 
earned by meii decreased by 135, Consequently, wom^n 
increased dieir representation among S/E doctorate reap- 
ientSr Oiough not as rapidly as in the seventies and early 
ei^ties*- - 

the representation bf women among dbctbrate recipiejils 
is greater for U.S. than fbrjibh-U.S. citizens, Ambhg U.S. 
dtizehs^ 3D percent bf the S/^ doctorates in 1985 were eariied 
by wbmeii; the cbmpirabje figures for noii-U.S. citizens with 
permanent visiM ware 20 percent, and only 13 percent for 
those with temporary visas. 



* * iU l i isyjttiweiiit Mp di t id&tliriiiow 

: *Aaons sfl fore^ a/B dociocals ndpt«nto. 41 pmsnl npM^sd to tit 
Imiia ia Ihiitad Blifiil md 31 psrctsnt outiids tlis Unttsd StstM; 29 
Bt dttd not rapott a locstten. 



: ' DepArtmeni of Educationc NatkMuJ Center for Education StatUtici, Survey 
bf Defieim and Other Fmmai AtifSidi Gnifenned anntal aurveyi (Wuhtiisloii, 
D.C) 
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Chart 4: Sham af dactaratas aarnad by wamaa 
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hiiifiber aiid share of ehgiiieerihg, doctorates awarded to 
women bah be expected 

Women eariied 29 percent 4tif ail ^cte 
1985. I^y^airnfd23 p^^^ 911^® ^8^^®? 'l^^^^^?^ 
ences_rad_41percent in social and behavioral sciences. The 
^eatest proportions of women among doctorate recipients 
in 1985. is in the last Id years, were in j^sychblbgy (49 per- 
cent of the dbctoratesL social sdehces (32 percent), aiid life 
sciences (29 percent). The lowest pirticipatidn rate for women 
wasiiicbmj)titef sd^nc ^ ^ -_ziz:~ in: in 

Ite held distrij^tions diff 

percent of women diose social and behav? 
iorai^denceiields, compared to less: than 3d percent: of 
forei^ women; this difference resulted primarily Irdm dif- 
ferehcm in doctorates in psychology, chosen by 37 perceiit 
of U.S. women but by biily 8 percent of nbii-U.S. women. 
BSblbgical sdelices attracted neariy equal pitiportions of-ttie 
U.S. and fbreigtr wotnea ^^ing S/E Joctoratss (27 per- 
cetitjr^hile engineeHng doctorates w likely among 

foreign women (11 percent) than U.S. women (3 percent). 



SOUnCE: 



'Ehgineering Minpowet CommiMion. Engineering and Technology Enroll- 
mini FaU ISM (New York: American Andciitiori of Engineering Societiet): 



Field dbtrlbuUbii. Traditibnally, women haw earned iiibre 
dbctbrates in hbii^/B fieldi^ttian in S/E fields. For men^ 
Jiilt the opposite ii IseS^M^percentof ^ do^mtss 

earned by jaen^'oni toB^ fieUs, compared wi&^dj^ 
percent J or womeo^ KtoneAelns, women have increased 
thefcrepreientattbn In 8/B fields: fiheir iM engtneering 
degrees accounted tot more than 6 percent of the total dbc- 
tbrates in that field. Inuniuch as the fulttiine enfbllinetit^ 
women in undergraduate engineering increased from 34,000 
in 1978 to 82,700 In 1904. an 84-percent increase, both the 



fi&t& NSF tm TDD telephonic Device for the Deaf} 
capability which enables individuals with hearing 
impainiients: to communicate with the Divisibh of Per- 
sbnhel and Maiiagemeiit for iiifbrmatibh relating to 
NSF programs, empldytnent, or general Inforaistion. 
This number is (202) 357-7492. 
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